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ABSTRACT 

Kebumen is one of the districts located on the southern coast of Indonesia. The area has the potential for natural 

disasters, including earthquakes and tsunamis. Students are one of the elements vulnerable to disaster risk, so student 

preparedness needs improvement. This study aims to determine the effectiveness of augmented reality-based 

earthquake and tsunami disaster media in enhancing disaster preparedness for junior high school students. This 

research was conducted in Ambal District, Kebumen Regency. This research is quasi-experimental. The sampling 

technique was purposive sampling. The research subjects consisted of 32 control class students and 32 experimental 

students from grade VII 2021/2022. This study indicates that the augmented reality-based earthquake and tsunami 

disaster media can improve the disaster preparedness ability of moderate students with a score of 0.59 in the category. 

This is a good category with the observation of students' disaster preparedness abilities at meeting one and meeting 

two, which has increased by 0.17% from a good increase. 
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1. INTRODUCTION

Disasters are events that threaten and disrupt 

people's lives, resulting in casualties, environmental 

damage, property losses, and psychological impacts. 

Unpreparedness in dealing with disasters, especially in 

areas with high economic value, will cause huge losses 

[1][2]. Disaster events are almost impossible to predict 

accurately when, where and how big so that the 

preparedness of all elements of society in various 

regions is a basic need so that the impact of disaster risk 

can be minimized [2].    

Earthquakes are physical phenomena or natural 

events generally characterized by shaking the earth. 

Earthquakes caused by the interaction of tectonic plates 

can cause tidal waves when they occur in the ocean, so 

Indonesia often experiences tsunamis. Some areas prone 

to tsunamis are the west coast of Sumatra, the south 

coast of Java, the north and south coasts of the Nusa 

Tenggara islands, the Maluku islands, the north coast of 

Irian Jaya, and almost all coastal areas Sulawesi coast 

[3].  

Kebumen Regency is one of the disaster-prone areas 

in Central Java Province, namely landslide-prone, flood-

prone, drought-prone or clean water-prone, and 

tsunami-prone. Ambal District is one of the sub-districts 

located on the southern coast of Kebumen Regency, 

which can be an earthquake and tsunami. Even though 

this sub-district beach is used as a beach tourist 

attraction crowded with domestic tourists, it risks taking 

more victims. 

Seeing the potential for earthquake and tsunami-

prone areas, it is necessary to educate on disaster 

mitigation and simulations to understand the tsunami 

disaster zone area. This condition illustrates that the 

coastal community of Kebumen must always have 

preparedness against the threat of an earthquake and 

tsunami. Until now, no technology can accurately 

predict when and where an earthquake will occur. 

Kompas.com said that the potential for a tsunami on the 

southern coast of Java Island did not need to be 

responded to with excessive panic [4].
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Most material and non-material losses in Indonesia 

are caused by earthquakes and tsunamis, although less 

frequent than floods or landslides. Given this, disaster 

education needs to be developed by schools, especially 

those in disaster-prone locations. Disaster education 

aims to reduce the impact of disasters. It is hoped that 

disaster education can change awareness and strengthen 

the character of the nation's successor, who is resilient 

to disasters. 

Disaster education needs to be developed by schools, 

especially those located in disaster-prone locations. 

Disaster education aims to reduce the impact of 

disasters, including the potential for disasters and the 

history of disasters that have occurred in the area, forms 

of anticipation, increasing knowledge and awareness of 

disaster signs, impacts on individuals, families and 

communities, ways of handling in disaster conditions, 

how to save yourself how to survive in a disaster 

situation [5]. 

Disaster preparedness is one part of the disaster 

management process [6]. Disaster preparedness is an 

effort and activity carried out before a natural disaster 

occurs to respond quickly and effectively to situations/ 

situations when and immediately after a disaster occurs. 

Disaster preparedness is an effort that enables 

individuals, groups, and organizations to cope with the 

dangers of natural events by establishing a systematic 

emergency response structure and structure. The 

purpose of preparedness is to minimize casualties and 

damage to public service facilities [7]. Disaster 

Preparedness includes efforts to reduce risk, preparation 

of disaster emergency response plans, resource 

management, training in disaster-prone locations. 

Preparedness is essential and essential because 

effective preparedness helps save lives, reduce injuries, 

limit property losses and minimize all kinds of 

disturbances caused by disasters. Latupeirisa and 

Pujianto [7] help students learn well and easily 

understand disasters; a learning media is needed. The 

learning media itself is a means to convey material. 

Students will more easily absorb the material when they 

feel interested in the lesson. If students feel interested in 

the study, it will arouse students' curiosity, and 

understanding the material will improve. To make 

students interested in a lesson, it is necessary to have 

interactive learning media by adjusting technological 

advances. One of the uses of technology in learning is 

Augmented Reality-based disaster media. 

This interactive learning media is intended to make 

the teaching and learning process more efficient and 

exciting [8]. Augmented reality-based disaster 

preparedness is expected to represent the community, 

especially junior high school students, accurately. It is 

easy to get disaster information to reduce the existing 

risks. By applying augmented reality media, it is hoped 

that it can help students understand their concepts and 

use ICT to learn science in materials about disaster 

mitigation to improve students' disaster preparedness. 

2. RESEARCH METHOD 

The type of research used is a quantitative research 

using quasi-experimental methods. This research was 

carried out at SMP Negeri 1 Ambal in August 2021. The 

research subjects consisted of 32 control class students 

and 32 experimental class students from class VII in the 

2021/2022 academic year. The purposive sampling 

technique carried out the sampling technique. The data 

collection method used is an online questionnaire via 

Google Form regarding earthquake and tsunami disaster 

preparedness. Data analysis used multivariate analysis 

of variance. 

3. DISCUSSION 

Augmented Reality is an Android application as a 

primary electronic learning media with an apk file 

format. This Apk file can be installed on devices with 

Android OS and then run according to its use as an 

electronic essential learning medium. This basic 

electronic Augmented Reality application can run on all 

versions of Android Gingerbread with 512 RAM and a 

minimum 2 Megapixel camera. 

This electronic AR application is deployed by 

downloading the application on the already available 

link. Augmented Reality technology invites students to 

think in real terms by displaying 3D animations of 

earthquake and tsunami disasters that resemble their 

original form. The primary electronic Augmented 

Reality learning media was developed through several 

stages, namely the analysis stage, the design stage, the 

implementation stage, and the testing stage. The last 

stage is a trial of learning media to class VII students to 

determine user assessments’ response and improve 

students' disaster preparedness. Hypothesis testing to 

assess student disaster preparedness seen from the 

disaster preparedness questionnaire scores used is an 

online questionnaire via Google Form. 

The results of field trials on augmented reality-based 

earthquake and tsunami disaster media were conducted 

with 32 students. The trial was conducted to determine 

the improvement of students' disaster preparedness 

using the media for the earthquake and tsunami disaster 

based on augmented reality media. Measurement of 

disaster preparedness ability is done by filling out a 

questionnaire before using the augmented reality-based 

earthquake and tsunami disaster media and after using 

the press. Students' preparedness for earthquakes and 

tsunamis consists of three parameters: 1) knowledge and 

attitudes, 2) emergency planning, 3) early warning 

system, and 4) resource mobilization. The four 

parameters are interrelated in individual readiness. 

Earthquake and tsunami disasters are prone to occur 

on the southern coast of Kebumen, influenced by the 

geographical location of the area facing the Indian 
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Ocean, which has the potential for earthquakes and 

tsunamis to occur. One of the most dangerous places 

during the earthquake and tsunami disaster is the school. 

It is one of the important buildings that becomes a 

gathering place for many individuals, especially during 

school hours. 

3.1. Disaster preparedness knowledge and 

attitude 

The results of data analysis after using augmented 

reality media showed that the level of students' 

knowledge was included in the understanding category. 

Students’ average knowledge in dealing with 

earthquakes and tsunamis is 82.7% on a scale of 0-100. 

Then, the attitude of disaster preparedness students 

showed 79.8%. Geographical variables have been 

identified as essential determinants of disaster 

preparedness. A more extended stay in the community 

increases local knowledge about environmental risks, 

natural environment, and hazards. This raises awareness 

of the disaster and encourages preparatory activities [9]. 

Similarly, living in or near a hazard area implies better 

knowledge of hazard risks and consequently increases 

preparedness measures [9]. 

3.2. Disaster Action Plan 

The emergency response plan for students is a form 

of anticipation carried out in reducing disaster risk; 

there are four indicators, including 1) necessary actions 

that must be taken, 2) items that need to be saved, 3) 

availability of maps, evacuation routes, 4) availability of 

media supporters. Careful planning during a data 

emergency minimizes the risk that a disaster will pose. 

SMP Negeri 1 Ambal has a good plan. This is 

indicated by the student's choice of the statement of the 

emergency response plan at the point of action taken, 

namely following self-rescue, by 83.6%. On the 

indicators of goods that need to be saved, the 

availability of maps, evacuation routes, and supporting 

media is an average of 79.92% because they are located 

between 65-79. Preparedness planning aims to ensure 

quick and appropriate action in the event of a disaster, 

by integrating and considering disaster management 

systems adapted to local conditions [10]. Preparedness 

planning ensures prompt and appropriate action in a 

disaster by integrating and considering disaster 

management systems adapted to local conditions. 

3.3. Disaster Warning System 

Preparedness is essential and must be built in every 

community group. Disaster prevention is one of the 

focuses in schools by empowering students to 

understand the warning signs of a disaster and the steps 

that can be taken to reduce disaster risk [11]. 

 According to the researcher, students’ preparedness 

in dealing with earthquake and tsunami disasters [12] 

based on a disaster warning system is in the ready 

category because respondents in this study are aware of 

a traditional tsunami warning system (kentongan, bell, 

drum, etc ) [11]. 

However, a tsunami warning system in sirens is not 

yet available in three sub-districts in Kebumen Regency. 

If there must be a disaster warning system using a siren 

in areas with potential earthquakes and tsunamis. When 

the siren sounds automatic, residents will move away 

from the beach or run to high places if they hear there is 

a tsunami danger, will go to the evacuation site when 

they hear a tsunami warning sign, will be calm or not 

panic when they hear a tsunami warning sign [13] [14]. 

3.4. Mobilization of resources 

Resource mobilization in the context of student 

preparedness is the ability of schools to mobilize 

resources for students, teachers, and other school 

members and provide funds, facilities, and infrastructure 

for emergencies [14]. In ensuring disaster preparedness, 

schools must prepare adequate human resources, 

facilities, infrastructure, and finances in their 

management. 87.1% of junior high school students had 

attended training on disaster preparedness and 

emergency response management, but only 46% were 

members of the school's involvement team in the 

disaster preparedness network. In the Resource 

mobilization parameter, it is in the Not Ready category. 

However, after using augmented reality media about the 

earthquake and tsunami disaster, the response parameter 

of the disaster warning system increased to 79.3% [14]. 

The research results on the effectiveness of AR 

learning media are stated to be quite effective because 

they can improve disaster preparedness. It was found 

that the value of disaster preparedness did increase, but 

there were still 8 out of 32 students or 40% of students 

whose scores were below the average. The magnitude of 

the increase was based on the partial eta square; the 

experimental class was only 8.8 percent. Higher than the 

control class. Augmented reality-based earthquake and 

tsunami disaster media can improve students' disaster 

preparedness skills with a score of 0.59 in the medium 

category. This is reinforced by observing students' 

disaster preparedness abilities at meeting one and 

meeting two, which increased by 20.17% from the 

pretty good to good category. 
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Table 1. Percentage disaster preparedness of Student 

Parameters 

Percentage disaster preparedness of Student 

Meeting 1 Meeting 2 Average  (%) Category 

Knowledge and attitude 63 80,25 71,625 Good 

Emergency response plan 56,75 79,5 68,125 Good 

Endemic warning system 55,25 75,75 65,5 Good 

Resource mobilization 46 79,3 62,65 Good 

 
The research results on the effectiveness of AR 

learning media are stated to be sufficiently compelling 

because it can improve disaster preparedness. It was 

found that the value of disaster preparedness is indeed 

improving, but there are still 8 out of 32 students or 

40% of students whose scores are below average. The 

improvement is based on partial eta square; the 

experimental class is only 8.8 percent higher than the 

control class. Disaster media earthquakes and tsunami 

based on augmented reality can improve the ability of 

disaster preparedness of students with a score of 0.59 in 

the medium category. This is reinforced by the 

observation of the disaster preparedness abilities of 

students at the 1st meeting and 2nd meeting, which 

increased by 20.17% from the good enough to good 

category.  

4. CONCLUSION  

Disaster media earthquakes and tsunami based on 

augmented reality can improve the ability of disaster 

preparedness of students with a score of 0.59 in the 

medium category. 
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